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Instrument
The fluorescence studies were conducted on a fluorescence spectrometer (Fluoromax-4, Horiba Jobin Yvon, Japan). A quartz cuvette QS 2 mm was used as a sample container. The fluorescence emission spectra were recorded from 503 to 700 nm with a 488 nm excitation wavelength with a 5 nm for the spectral bandwidth for both excitation and emission monochromators. The excitation wavelength was set to 488 nm. The photons from TOTO-1 were collected on Confocal Laser Scanning Microscope (FV3000, Olympus, Japan). The TOTO-labeled DNA products were kept equilibrium and 20 μL of the solution was pipetted onto the prewashed coverslide for imaging. Finally, the cleared lysate which contained cell extracts corresponding to 5000 cells per μL, was carefully transferred to a fresh tube, flash frozen, and stored at −80 °C before use.
Optimization of the detection conditions
To achieve the best performance, the concentrations of TS primer, ds DNA, TOTO-1, Exo III and the incubation time for telomerase detection were tested. When the concentration of TS primer increased to 4 μM, the peak current of TOTO-1 leveled off ( Figure S7A ). And when the concentration of TOTO-1 increased to 200 nM, a fluorescence plateau was obtained ( Figure S7B ). Concentration of Exo III and incubated time were also optimized. As shown in Figure S7C , it can be observed that the background signal decreased with the increasing concentration of Exo III and incubation time ( Figure S7D ). So, 1 U/μL Exo III was selected and 120 min were the optimal time for Exo III incubation. Similarly, the optimized condition for PARP-1 detection was 150 nM dsDNA, the optimal time for both PARP-1 incubation and catalysis were 60 min. To obtain the reduced the background noise, 1 U/μL Exo III was selected and 120 min were the optimal time for Exo III incubation ( Figure S8 ). 
